Early auditory deprivation alters expression of NMDA receptor subunit NR1 mRNA in the rat auditory cortex.
The expression of NMDA receptor NR1 subunit mRNA was studied in rat auditory cortex (AC) on different postnatal days using digoxigenin-labeled oligonucleotide probes. The results showed that NR1 expression increased from birth to postnatal day 35 (P35) and remained constant until P56. The most significant increases occurred between P7 and P14. Changes in NR1 mRNA expression in rats subjected to monaural hearing deprivation on P7, P21, P35, and P49 were examined on P56. Between P7 and P21, when the rat auditory system was still in a critical period of development, NR1 mRNA expression was lower in the contralateral AC, which received auditory signals from the plugged ear, than in the ipsilateral AC. However, no significant difference was observed between the rats deprived of hearing on P35 and those deprived of hearing on P42, the end of the critical period of auditory development. These results showed that monaural hearing deprivation during early postnatal development was associated with decreased NR1 mRNA expression in the contralateral AC and suggested the involvement of NR1 in auditory function during development. They also indicated that, during postnatal development, environmental factors changed the functional plasticity of neurons in the AC through NR1 receptor expression. Taken together, these findings provide a possible underlying mechanism for the development of postnatal auditory function.